An active Brownian particle in our generalized energy-depot model is able to convert the internal energy into mechanical energy via a non-linear conversion mechanism. In this work we analyze the model assuming that the energy conversion rate function consists of linear and quadric terms of the particle's velocity. We develop a simple model which describes the motion of diverse molecular motors and provide a basic idea on the physical and biological mechanisms behind the dynamics of molecular motors. The active motion driven by a stochastic energy supply is investigated under the influences of ratchet potential, external load, thermal noise, and ATP concentration by adopting the experimentally well-known realistic parameters of kinesin-1.
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Dynamics of A-Lattice Microtubules Miho Katsuki, Douglas R. Drummond, Robert A. Cross. CMCB, Warwick Medical School, Coventry, United Kingdom. Microtubules are intrinsically dynamic structures whose polymerisation is subject to extensive spatial and temporal control in cells, partly through the activity of microtubule-associated proteins. Microtubules can potentially assemble with two different lattice arrangements of heterodimers. Lateral contacts of heterodimer subunits may be either alpha-beta, making an A-lattice, or alpha-alpha and beta-beta, forming a B-lattice. 13-protofilament B-lattice microtubules contain a single seam of A-lattice contacts. A-lattice microtubules are composed purely of these seams. Since microtubules assembled in vitro have predominantly the B-lattice arrangement, it has not previously been possible to study the dynamics of the A-lattice. We recently found that Mal3, the EB1-homologue in S. pombe, stabilises the A-lattice and promotes assembly of 13-protofilament A-lattice-containing microtubules. We are now analysing the dynamics of Mal3-induced A-lattice microtubules in vitro. We measured the gliding velocity and the shrinkage rate of GMPCPP stabilised A-lattice and B-lattice microtubules during gliding on a rat kinesin-1 coated-glass surface in the absence of free tubulin. The gliding velocity of A-lattice microtubules was similar to that of B-lattice microtubules. On the other hand, the plus end of A-lattice microtubules shrank 20 times faster than the plus end of B-lattice microtubules, and 10 times faster than the minus end of A-lattice microtubules. This suggests that tubulin heterodimer subunits dissociate faster from the A-lattice than from the B-lattice and that the A-lattice is therefore less stable than the B-lattice. The A-lattice seam in B-lattice microtubules may therefore be a zone of unusual structural weakness that would provide an opportunity for regulating microtubule dynamics via MAPs that suppress the dissociation of subunits from the A-lattice.
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Characterization of Tubulin Derived from Ginkgo Biloba and its Interaction with Rice Plant Kinesin Seigo Iwata, Nozomi Umezu, Kazunori Kondo, Shinsaku Maruta. Soka Univ, tokyo, Japan. Previously, we have expressed novel Rice plant specific kinesins and studied their biochemical characterization. The plant kinesins showed very unique properties. Especially ATPase activities of the kinesins were relatively much lower than that of conventional kinesin. Moreover, the kinesins did not show motile activity on the microtubules prepared from porcine brain. Although the structure of tubulin is well conserved, it is demonstrated that the plant tubulin has different characteristics from tubulin derived from animal. Therefore, plant kinesin may be more compatible with plant tubulin than animal tubulin. In this study, we prepared the plant tubulin from the pollen of Ginkgo biloba. Native tubulin was prepared from ground pollen by acetone treatment methods and purified with DEAE, Mono Q column and Gel filtration chromatography. We have also cloned cDNA of the a/b tubulin from the Ginkgo biloba leaves by RT-PCR. The recombinant a/b tubulins were expressed by E. coli. bacterial expression system. The recombinant tubulins were purified by Co 2þ chelating column. Polymerization of the purified plant tubulin to microtubule was monitored by measuring the increase of absorption at 350 nm. Negative staining electron microscopic analysis also revealed the microtubule configuration. ATPase activity of the Rice plant kinesin, K16 was activated by plant tubulin more significantly than that of animal tubulin. These results suggested that plant kinesin is more compatible with plant kinesins than kinesin derived from animal. To test candidate models in more detail, we have expressed and purified Alp14 and Alp7 using a baculovirus system and reconstituted their activities in vitro using dynamically unstable microtubules built from purified single isoform (a1b) S.pombe tubulin. Alp14 deletion mutants show an in vivo defect in microtubule assembly (Sato et al. (2004) MCB 15:1609), consistent with an effect on microtubule dynamics. We find that in vitro, Alp14 accelerates the shrinkage of GMPCPP microtubules 2x and the growth of GTP-microtubules up to 10x. Changes in growth rate within a growth phase correspond to changes in the amount of Alp14 at the tip. The acceleration of growth by Alp14 causes a decrease in catastrophe frequency consistent with extension of the GTP-cap. Remarkably, although Alp14 binds to mammalian brain tubulin, it does not accelerate the growth of mammalian brain microtubules. Instead, Alp14 is competitively inhibited by mammalian brain tubulin. Tip tracking by Alp14 is tightly linked to the catalysis of microtubule growth: Alp14 loses its tip tracking ability upon the addition of 10% mammalian brain tubulin. The addition of the TACCprotein Alp7 restores the tip-tracking ability of Alp14, but not its ability to enhance the microtubule growth rate. This result is consistent with reports that Alp7 is a localization factor of Alp14 in vivo (Sato et al. (2004 ) MCB 15:1609 . On dynamic S.pombe microtubules, Alp7 enhances the processivity of Alp14, causing sustained fast growth and correspondingly reduced catastrophe.
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Microtubule Dynamics of S. Pombe Tubulin Douglas R. Drummond, Christina Hoey, Merle Stein, Aynur Kaya-Copur, Susan Kain, Michael Osei, Robert A. Cross. CMCB, Warwick Medical School, Coventry, United Kingdom. We have developed a fission yeast system for expression and purification of single isoform tubulin. Replacing the non-essential S. pombe a2 tubulin gene with a second copy of the a1 encoding gene creates a strain expressing single a1 and b tubulin isoforms. We obtain yields of about 10 mg of highly purified (>99%) single isoform tubulin from an 80 l culture. Mass spectroscopy of the purified tubulin detects no post-translational modifications. Dynamic microtubules were nucleated from axonemes, recorded by video enhanced DIC microscopy and microtubule lengths measured. Microtubule growth rates increase linearly with tubulin concentration at both the fast and slow growing microtubule ends. Rate constants were determined using a simple bimolecular model. a1b tubulin has fast end k on 5.5 uM À1 s
À1
and k off 6.7 s À1 , and slow end k on 3.1 uM À1 s À1 and k off 2.8 s
. Mixed isoform a1a2b has fast end k on 7.6 uM s À1 and k off 15.1 s À1 and slow end k on 2.6 uM À1 s À1 and k off 5.0 s
. The Kd for both microtubule ends was~2uM for a1a2b and~1.1 uM for a1b suggesting similar binding affinities for tubulin heterodimers at fast and slow ends, but different kinetics. Following catastrophe the rate of rapid shrinkage was independent of the free tubulin concentration and about 2x faster at the fast compared to the slow ends: 218 5 16 s À1 compared to 124 5 23 s À1 for a1a2b and 263 5 26 s À1 compared to 111 5 29 s À1 for a1b. We conclude that S. pombe microtubule dynamics are qualitatively similar to those of brain tubulin microtubules but the kinetic rates are different, consistent with S. pombe tubulin assembling at lower concentrations than brain tubulin. We are now comparing S. pombe microtubule growth with that of brain tubulin at higher resolution.
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Simultaneous Measurement of Microtubule Protofilament Number and Bending Stiffness Agustus M. Black, Melissa A. Klocke, Lin Zhao, Douglas S. Martin. Lawrence University, Appleton, WI, USA. Microtubules are nanometer-scale cytoskeletal polymers which play a role in cell division, cell structure, and intracellular transport. Each of these functions requires microtubules that are stiff and straight enough to span a significant fraction of the cell diameter. Moreover, microtubules come in a variety of structures characterized by different diameters, or equivalently, different numbers of Wednesday, February 29, 2012 699a 
